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Introduction {#j_hukin-2016-0053_s_001}
============

Specialists from many countries agree that sport preparation is a holistic and multiannual process, during which the athlete aims to achieve his or her top performance in order to contend in most prestigious competitions. The achievement of this goal is impossible when attempted without the consideration of the fundamental principles of periodization, which is understood as structuring of the training process and competition participation into various phases, periods and cycles. The concept of periodization in sports and academic research is associated with the name of a prominent specialist, Matwiejew, who, in 1964, published his work "The problem of sport training periodization". The author proved that proper and periodic alteration of the structure and content of the training process in its successive cycles was the basis of rational periodization for elite athletes, as it aimed at achieving top performance before participating in the main competitions (World Championships, European Championships, Olympic Games, etc.).

Fundamental works on periodization of sports training have been published by [@j_hukin-2016-0053_ref_024], 1987, [@j_hukin-2016-0053_ref_025], [@j_hukin-2016-0053_ref_026], [@j_hukin-2016-0053_ref_027]) and other Russian ([@j_hukin-2016-0053_ref_017], [@j_hukin-2016-0053_ref_018]; [@j_hukin-2016-0053_ref_031]; [@j_hukin-2016-0053_ref_042], [@j_hukin-2016-0053_ref_043]; [@j_hukin-2016-0053_ref_044]) and Ukrainian specialists ([@j_hukin-2016-0053_ref_014]; [@j_hukin-2016-0053_ref_033], [@j_hukin-2016-0053_ref_034], [@j_hukin-2016-0053_ref_035], [@j_hukin-2016-0053_ref_036], [@j_hukin-2016-0053_ref_038], [@j_hukin-2016-0053_ref_039]). Although scientists from countries of the former Soviet Union ([@j_hukin-2016-0053_ref_008], [@j_hukin-2016-0053_ref_009], 2010; Issurin, 2010, 2010a, [@j_hukin-2016-0053_ref_013]; [@j_hukin-2016-0053_ref_046], [@j_hukin-2016-0053_ref_047], [@j_hukin-2016-0053_ref_048], [@j_hukin-2016-0053_ref_045]) as well as other countries: Australia (Haff, 2004; [@j_hukin-2016-0053_ref_011]), Germany ([@j_hukin-2016-0053_ref_012]; [@j_hukin-2016-0053_ref_032]), Canada ([@j_hukin-2016-0053_ref_003], [@j_hukin-2016-0053_ref_004], 2002, [@j_hukin-2016-0053_ref_005]; [@j_hukin-2016-0053_ref_007]), USA ([@j_hukin-2016-0053_ref_016]; [@j_hukin-2016-0053_ref_021]; [@j_hukin-2016-0053_ref_030]; [@j_hukin-2016-0053_ref_040]; [@j_hukin-2016-0053_ref_041]), Hungary ([@j_hukin-2016-0053_ref_029]; [@j_hukin-2016-0053_ref_022]), also significantly enriched this topic.

An especially valuable contribution to the development of the theory and practice of sport training periodization was made by a Ukrainian specialist -- [@j_hukin-2016-0053_ref_039]. He not only presented the topic of periodization using an enormous amount of theoretical and empirical material supported by numerous examples, but also conducted most complex analysis of all other known concepts (models) of annual and multiannual periodization of training for athletes practicing various sport disciplines.

The research objectives were to analyze various aspects of periodization of the annual training cycle for elite athletes practicing different team sport games, determine both the examined and unexamined issues related to periodization of training as well as to indicate directions for further research, and finally, present different training loads and competitions in micro-, mesoand macrocycles.

Material and Methods {#j_hukin-2016-0053_s_002}
====================

The present study based on the analysis and generalization of the bibliography, methods of monitoring training and competition loads of the Polish national U17 female soccer team in the seasons 2011/2012 and 2012/2013, as well as of the female basketball division one club in the season 2014/2015.

Results and Discussion {#j_hukin-2016-0053_s_003}
======================

1\. Resolved and unresolved aspects of annual training cycle periodization in team sport games.

The variety of microcycle structures of the preparatory and competitive periods are among the best examined aspects of periodization of annual training programs for elite players practicing team sport games. Fundamental works on this topic by [@j_hukin-2016-0053_ref_039] demonstrated different types of microcycles for the competitive period in soccer players of leading European teams having one or two official games per week. [@j_hukin-2016-0053_ref_005] as well as Bompa and Haff (2010) described microcycles of the competitive phase for athletes considering not only one or two, but also three or four official games in a week. Similar data can also be found in works of Russian specialists which refer to (among others) basketball ([@j_hukin-2016-0053_ref_015]), soccer ([@j_hukin-2016-0053_ref_010]) and volleyball ([@j_hukin-2016-0053_ref_002]). A microcycle focused on the maintenance of specific fitness in team sport games has also been presented by Issurin (2010).

The three strategies of annual periodization listed by [@j_hukin-2016-0053_ref_039] are an important theoretical accomplishment. The strategies differ both in terms of competitions, their number and structure and the content of the training process in various micro- and mesocycles.

According to the first strategy, the athletes as along with the team aim at achieving the best result in the main competition of the season. All other competitions are of secondary importance and participation in them serves as means of preparation and monitoring of the effectiveness of the training process. An effective realization of this strategy, as viewed by [@j_hukin-2016-0053_ref_039], allows the players to achieve the best individual results in the main competition in 60 -- 70% or in some situations in up to 90% of cases. The second strategy combines effective preparation for competition (in various disciplines) conducted over a long period of time (8-10 months) with the preparation for the participation in the main competition of the year. This strategy is characteristic for elite players. Its main problem is how to optimally combine workouts (in 4 -- 7 macrocycles) with the specific character of the games and their competition schedule in terms of annual periodization. The third strategy is, according to [@j_hukin-2016-0053_ref_039], the most useful for athletes practicing team sport games. This strategy forces the players to participate in various competitions throughout the year including between 50 and 70 important events. The main concern of this strategy constitutes the optimal balance between work and rest as well as variability in training loads (volume and intensity).

[@j_hukin-2016-0053_ref_039] observations showed that usually none of the above mentioned strategies is used in its entirety. Depending on the competition schedule and the established priorities, players often combine different strategies. What draws the specialists' attention is the problem of annual training periodization for team players depending on the characteristics of their competition schedule, especially considering intensification of the athletes' activity in team games caused by increased professionalization and commercialization of sport ([@j_hukin-2016-0053_ref_018], [@j_hukin-2016-0053_ref_019]; [@j_hukin-2016-0053_ref_028]; [@j_hukin-2016-0053_ref_039]; [@j_hukin-2016-0053_ref_043]). The annual competition schedule of most team sport games at the elite level does not allow for an optimal proportion between the number of training sessions and competitions to participate in. As a result, instead of planned adaptation, symptoms of de-adaptation can be observed in functioning of most important body systems ([@j_hukin-2016-0053_ref_039]; [@j_hukin-2016-0053_ref_043]).

Considering analysis of the unexamined or partially examined aspects of the annual periodization in team sport games, as mentioned before, empirically, it has not been proven how much time is required for various types of work in the annual training cycle of elite players involved in team sport games. As an example, in one of the works by [@j_hukin-2016-0053_ref_005], referred to by [@j_hukin-2016-0053_ref_039], is the author points out that the preparatory phase should last 6 months, the competitive phase 4 months and the transition phase 2 months. On the other hand, according to [@j_hukin-2016-0053_ref_039], rational periodization of the annual training program in team sport games should include a preparatory phase of 8 -- 12 weeks, a competitive phase of 8 -- 9 months and a transition phase of 3 -- 4 weeks.

What also remains unexamined is the problem how to plan the development of various components of fitness in the preparatory and competitive phases of the annual program. For example, in the macrocycle structure, [@j_hukin-2016-0053_ref_009] distinguishes several stages of preparation i.e. physical, technical and game preparation. The concept of the development of various motor abilities (strength, speed, endurance, agility) has also been tackled by Issurin (2010) in his system of block periodization.

[@j_hukin-2016-0053_ref_005], quoted by [@j_hukin-2016-0053_ref_039], indicates that exercises aimed at the development of technical and tactical skills should take place in the first four months of the preparatory phase, while the development of motor abilities should be planned at the end of that period. Having this in mind, [@j_hukin-2016-0053_ref_039] poses a question how to effectively improve technical and tactical skills without a proper level of physical fitness? In his opinion, such development of technical and tactical skills and physical preparation cannot be divided into separate, isolated stages, but should be combined into a holistic process, where the development of technique and tactics is conducted simultaneously with the development of crucial motor abilities.

Another issue unexamined so far is associated with the strategy of periodization of most significant motor abilities in team sport games. The range, intensity and complexity of workouts have not been established for athletes of different sports levels. It also remains unknown how to plan the workload for the athletes during the preparatory, competitive or transition phase.

So far, no compromise has been found with regard to which models of periodization fit best into the characteristics of modern team sport games: single-, double- or multicycle. For instance, it has been noticed that the competitive season in various sport disciplines often spreads to 35 -- 40 weeks, therefore, a classic single-cycle annual model will not be able to ensure proper preparation for such long-term series of competitions ([@j_hukin-2016-0053_ref_039]).

Our experiences gained through work with elite basketball teams, the Polish national basketball team (male) and national handball team (female, up to 17 years of age) grant us the basis to agree with [@j_hukin-2016-0053_ref_039] conclusions, which indicate that during the breaks between the games, chaotic (non-systemic and scientifically unjustified) planning of the training process can be often observed. Therefore, coaches and scientists urgently need to broaden their knowledge in this area.

2\. Types of training and competitive workload planning in micro-, meso- and macrocycles.

As mentioned before, the problem of rational periodization of training sessions and competitions is described quite thoroughly both in scientific literature and training practice. This description is related to periodization at different levels: annual (macrocycle), during the preparatory, competitive and transition phase (in mesocycles) and in microcycles.

For instance, the review of [@j_hukin-2016-0053_ref_039] works suggests that periodization of the annual preparatory cycle in today's soccer should adopt the following structure and content: Preparatory phase (8 -- 9 weeks)Workload volume: 160 - 180 hoursNumber of training sessions: 80 - 90Workload direction:• Multilateral, basic physical conditioning (motor abilities): 60 - 70 hours• Versatile technical and tactical preparation: 50 - 60 hours• Multilateral specific fitness: 40 - 50 hours.Competitive phase (40 weeks)Workload volume: 750 - 800 hoursGames: 45 - 55Number of training sessions: 290 - 310Workload direction:• Baseline fitness (including a 30 min warm-up before competition: 90 - 110 hours)• General conditioning: 140 - 150 hours• Specific fitness: 170 - 220 hours• Specific technical, tactical and psychological preparation: 250 - 300 hours• Recovery and physiotherapy sessions: 60 -80 hours.Transition phase (3-4 weeks)Workload volume: 20 - 25 hoursNumber of training sessions: 9 - 12Workload direction:• Active rest• Sustainment of aerobic endurance as well as power, speed and coordination abilities (jogging, swimming, rowing, general physical fitness exercises)• Core stability exercises.

Periodization of the annual preparatory cycle in other sport disciplines is performed in a similar manner ([@j_hukin-2016-0053_ref_001]; [@j_hukin-2016-0053_ref_002]; [@j_hukin-2016-0053_ref_039]; [@j_hukin-2016-0053_ref_045]).

The notion of the annual preparatory cycle periodization is based on the idea of integration of various aspects, which ensures a simultaneous development of motor abilities, technical and tactical skills, mental/personal features. It can be applied both in individual players and in relation to the whole team. Yet, works of some specialists from the United States are considered as exceptions ([@j_hukin-2016-0053_ref_001]; [@j_hukin-2016-0053_ref_045]). These authors associate the periodization of preparation in macrocycles, duration and content of the training sessions in mesocycles and microcycles with the principles regarding the development of various types of power.

As mentioned before, the literature related with sports training quite broadly describes the concepts of the duration, overall structure and content of various mesocycles ([@j_hukin-2016-0053_ref_002]; [@j_hukin-2016-0053_ref_010]; [@j_hukin-2016-0053_ref_039]). Specialists claim that all components of the mesocycle should be dependent firstly on the principles of developing various components of fitness as well as on the annual schedule of main competitions. What also influences the mesostructure of the training process is the competition schedule, according to which, single-, double- or multicycle models of annual preparation are applied.

In case the competitive period lasts 8-10 months, it is recommended to plan both competitive mesocycles (with a standard structure) and complex mesocycles of mixed character. Such a mesocycle should include the tasks of the following types of microcycles: preparatory, peaking, unloading and recovery ([@j_hukin-2016-0053_ref_039]).

During the pre-competitive preparatory stage, the microcycles should resemble the model of the upcoming competitive regime. Several authors ([@j_hukin-2016-0053_ref_002]; [@j_hukin-2016-0053_ref_010]; [@j_hukin-2016-0053_ref_039]) claim that all technical-tactical tasks should be conducted under conditions imitating real game. The microcycle should consist of games and competitive preparation in 50-60% of its duration. From two to three weeks before the competition, the volume of the training workload should be lowered while maintaining the intensity of the competitive rigour. Moreover, from two to -four days before the competition, the intensity should also be decreased, allowing the players to fully recover and attain emotional readiness before the competition ([@j_hukin-2016-0053_ref_002]; Bompa and Haff, 2010; [@j_hukin-2016-0053_ref_010]; [@j_hukin-2016-0053_ref_028]; [@j_hukin-2016-0053_ref_039]).

Similarly to the preparatory period, the competitive period does not have its internal structure. The content and structure of its microcycles are dependent on the number of competitions in that period as well as on their principles.

In case there are two games within a week-long microcycle, the remainder of the tasks should be aimed at the players' recovery and preparation for the next game. According to [@j_hukin-2016-0053_ref_032], the number of training sessions in such a cycle should be reduced to 7 and the total amount of the training workload as well as the volume of work should be reduced by 50%. Moreover, suspension of resistance training with high loads (80-100% 1RM) should be considered. The workouts in such a microcycle should be organized as follows: 2 games (3 h -- game, 1 h -- warm-up), training sessions -- 8 h, theoretical sessions -- 3-3.5 h, recovery from 4 to 5 h ([@j_hukin-2016-0053_ref_039]). Similar recommendations can be found in works of other authors ([@j_hukin-2016-0053_ref_005]; Bompa and Haff, 2010).

With regard to the second type of training and competitive workload planning, the structure of the competitive period is much diversified. It is dependent on the players' schedule divided into several rounds: the participation in a number of games is followed by a several-week break. The morning practice after each game consists of low-intensity recovery exercises. A low-intensity tactical session is scheduled for the late afternoon on the day preceding each game. According to Bompa (2010), such a microcycle will allow the athlete to fully recover and to achieve optimal performance during the competition.

Considering the third type of training and competitive workload planning, the competitive period structures of the first and second types are combined. In the beginning, the games take place interspersed with even intervals (1 or 2 games per week); later the competitions take the shape of tournaments. The intervals between following stages are usually 2-3 week long. The training sessions are conducted with the aim of preparing the players for the next stage of the competition based on the earlier preparation in that period ([@j_hukin-2016-0053_ref_002]). Basic goals of these training sessions are similar to the ones already described, i.e. perfecting the technical-tactical skills, enhancing the level of preparation for the game, increasing mental resilience, sustaining physical fitness, creating circumstances for the players' recovery and continuation of theoretical sessions. Most of the training process is focused on preparing for the game, repeating the tactical schemes in various forms, specific exercises directed at sustaining the level of power-and-speed as well as coordination.

During the entire competitive period as well as the intervals between following rounds, the four-one, three-one, two-one microcycles are recommended. At the beginning of each microcycle, 1-2 days should consist of physical and mental recovery ([@j_hukin-2016-0053_ref_002]; Bompa and Haff, 2010).

During the transition period, most authors recommend active rest and substituting the specific exercises for general ones (cross-country runs, cycling, hiking, swimming, gymnastics, acrobatics, other sport disciplines). It is also recommended to regularly perform power, flexibility, coordination and general endurance exercises. The workload should be reduced by 50% compared to the competitive and preparatory phases. The intensity of the performed exercises should be average or low. The number of training sessions within a week should oscillate around 5-6. However, body mass and body composition control should not be neglected.

Conclusions {#j_hukin-2016-0053_s_004}
===========

The present literature review attempts to summarize and generalize the data regarding theoretical and practical issues around the concept of annual periodization in team sport games. Both examined and unexamined aspects of this problem have been addressed. At the same time, the perspectives for further research have been established. The review concentrates on the types of training and competition workloads in macro-, meso- and microcycles for elite athletes. Based on the conducted review of the strategies of rational annual periodization for team sport players, it was established that it should be organized as follows:

1\) the preparatory phase, mandatory for all components of conditioning, should not be shorter than 8-12 weeks,

2\) the competitive phase (8-9 months) should be directed at game performance effectiveness. The content and structure of the meso- and microcycles in this phase should take into account the limited co-dependency of training and competition. The most important parts of the training program include exercises aimed at technical and tactical skills, general and specific endurance, as well as coordination exercises. Theoretical and mental sessions should also be included. Of great importance is participation in games (exhibition, commercial or official) combined with procedures of recovery,

3\) the transition phase (8-12 weeks) should be directed at full physical and mental recovery following the competitive period in the previous macrocycle. Mainly general exercises should be performed in this phase. Such exercises should ensure the sustainment of general fitness.

In case when fundamental principles of periodization are violated, the training process is chaotic and a tight competition schedule limits the athletes' possibilities in terms of preparation, rest and recovery after important tournaments. This situation often occurs in elite tennis players ([@j_hukin-2016-0053_ref_018]). The people responsible for the organization and development of team games (at the national and international level) follow a policy which is oriented towards the commercialization of these sport disciplines. As a result, talented young athletes are often forced to end their careers in a particular team sport at an early age. A high number of competitions often causes overreaching, overtraining and increases the risk of injury.

In such cases, only athletes who limit their competitive activity (through the reduction of the number of tournaments and compliance with the norms established by the scholars in terms of the number of competitions per year) are able to maintain their health and extend their sports careers. The analysis of the literature associated with the annual training cycle of athletes presenting various performance levels shows that such aspects require further theoretical and experimental research.
